Polyreactivity of human IgG Fc-binding phage antibodies constructed from synovial fluid CD38+ B cells of patients with rheumatoid arthritis.
Recent data indicate that rheumatoid factors (RFs) that occur in patients with rheumatoid arthritis (RA) are derived from Ig-producing terminally differentiated CD20-, CD38+ plasma cells present in synovial fluids (SFs). Phage antibody display libraries were constructed using CD38+ plasma cells isolated from SFs of two RF-seropositive RA patients. The libraries were enriched for phage antibodies (Phabs) binding to human IgG (HuIgG) Fc fragments and the sequences of their V genes were analysed. These data provided further evidence for an Ag-driven immune response in patients with RA, including expansion of clonally related B cells, selection and isotype switching, all hallmarks of a germinal center reaction. In the present study, the functional characteristics of these HuIgG Fc-binding monoclonal (mo) Phabs were further analysed in order to provide more insight into the specificity of HuIgG Fc-binding Phabs. Remarkably, all HuIgG Fc-binding moPhabs tested (n=48; derived from four different libraries) displayed polyreactivity. Structural analysis of the CDR3 regions revealed characteristic features of polyreactive Igs. Most H chain CDR3 regions harboured tryptophan/tyrosine-rich parts and approximately 60% of the L chain CDR3 regions of both RA patients displayed an identical stretch of amino acids (W/Y-D-S-S). Supportive for a dominant role of VH in specificity, exchange of VL regions with a single VH region yielded moPhabs with similar specificities. All together, the data suggest the presence of an Ag-driven process in the joints of patients with RA, including somatic mutation and clonal selection entailing isotype switching, resulting in the differentiation of B cells into polyreactive RF-secreting plasma cells.